Internal GTP stimulates the speract receptor mediated voltage changes in sea urchin spermatozoa membrane vesicles.
A voltage-sensitive Na+/H+ exchanger in the flagellar membrane is responsible for regulating the intracellular pH of the sea urchin spermatozoa. A previous study has shown that the egg peptide speract can modulate this Na+/H+ exchanger through its hyperpolarizing effect on the membrane potential. The effect of GTP on this speract receptor mediated process is investigated in this study. Plasma membrane vesicles with an outwardly directed K+ gradient were prepared from the isolated flagella by osmotic lysis. Vesicular membrane potential was monitored by a cationic probe, diS-C3-(5), and an anionic probe, diS-BA-C2-(3). Results show that the presence of internal GTP greatly stimulated the speract induced membrane hyperpolarization in this vesicle system. The analog GTP gamma S was not only active but could, by itself, induce partial hyperpolarization which was further enhanced by speract addition. Internal GDP was partially active in supporting the speract effect, whereas GDP beta S, cGMP, GMP, and ATP were all inactive. The ionic selectivity of the speract effect was investigated by increasing the external concentration of various cations. K+ and Rb+ abolished the hyperpolarization while Cs+ had no effect. These results indicate that internal GTP is involved in the coupling between the speract receptor and the membrane hyperpolarization, which is most likely due to the activation of K+ selective channels.